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Introduction 
In this paper, we discuss two options for enabling Msg3 repetition for CFRA.
Discussion
At RAN2#116bis-e meeting, the issue of supporting Msg3 repetition for CFRA was discussed [1]. The motivation for the proposal was that if it is possible to transmit Msg3 in CFRA with repetition, that would give the link budget of UE’s PUSCH a boost and hence allows network to configure a lower RSRP threshold for CFRA. A lower threshold gives UEs more opportunities to use CFRA and hence better performance in handover. Therefore, we think at least from RAN2’s perspective, Msg3 repetition for CFRA is a useful enhancement and hence should be supported.
Observation 1. 	Msg3 repetition for CFRA gives UE more opportunities to use CFRA and hence better performance in handover. 
Proposal 1.	At least from RAN2’s perspective, Msg3 repetition for CFRA is supported.
Two options were proposed during the offline [1]:
· Option 1. Use of repetition is fully by network. More specifically, network configures an indicator for Msg3 repetition in the CFRA configuration. If this indicator indicates repetition is enabled, UE always decodes the UL grant provided in Msg2 based on the enhanced R17 format. Otherwise, UE always decodes the UL grant based on the legacy format. 
· Option 2. Repetition is requested by UE, as in CBRA with Msg3 repetition. More specifically, network configures a new RSRP threshold for UE to select between with and without repetition. If the RSRP measurement is higher than this threshold, UE performs the legacy CFRA. Otherwise, UE performs CFRA with Msg3 repetition. For UE to signal its request for repetition, network may either provide a separate preamble or allocate a different set of RACH occasions for the purpose.
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Figure 1. The relative orders between RSRP thresholds for different types of RACH
In the following we provide an analysis on the pros and cons of the above two options.
Option 1 
· It is simple and has less impact on the current spec. 
· However, a concern with this approach is it may lead to sub-optimal performance, especially when UE has a fast-changing channel. For example, network may decide to enable repetition based on its estimate on UE’s link quality before handover, probably based UE’s measurement report. However, if UE’s channel becomes better when it starts RACH in the target cell, UE would have to perform unnecessary repetition in its Msg3 transmission, which wastes UE power and increases handover latency. 
· Alternatively, network may always enable repetition. Network then chooses the number of repetitions, which can be either 1 (i.e. no repetition) or K>1, based on the signal strength of the received Msg1. This may work in theory but highly depend on network implementation. From UE’s perspective, UE has no input to whether or how its Msg3 transmission will be scheduled, e.g. whether network is able to choose the right repetition factor based on UE’s actual link quality.
Observation 2. It may be robust to leave the decision on applying repetition or not completely to network configuration.
Option 2
· From network’s perspective, Option 2 may require extra network configuration (e.g. either extra preamble or split of RACH occasions). 
· However, from UE’s perspective, it enables a more consistent UE behavior with CBRA with Msg3 repetition and hence simpler to implement. In addition, UE has more input in whether repetition is applied or not, based on its *actual* RSRP measurement. This reduces the chance of unnecessary repetitions and hence leads to a more robust and efficient performance.
Observation 3. Having UE request repetition based on its RSRP measurement reduces the chance of unnecessary repetitions and hence leads to better performance. 
Based on the above analysis, we therefore would like to propose that
Proposal 2.  	UE can request Msg3 repetition for CFRA if its RSRP measurement is below a threshold configured by network. 
Proposal 3.  	UE can indicate its request for Msg3 repetition for CFRA through either a separate preamble or separate RACH occasions provided by network.
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1. 	Msg3 repetition for CFRA gives UE more opportunities to use CFRA and hence better performance in handover. 
Proposal 1.	At least from RAN2’s perspective, Msg3 repetition for CFRA is supported.
Observation 2. 	It may be robust to leave the decision on applying repetition or not completely to network configuration.
Observation 3. 	Having UE request repetition based on its RSRP measurement reduces the chance of unnecessary repetitions and hence leads to better performance. 
Proposal 2.  	UE can request Msg3 repetition for CFRA if its RSRP measurement is below a threshold configured by network. 
Proposal 3.  	UE can indicate its request for Msg3 repetition for CFRA through either a separate preamble or separate RACH occasions provided by network.
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